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The Illinois Environmental Protection Agency has been monitoring algal toxins in lake 

and stream samples since 2005.  This monitoring has become a permanent Illinois 

EPA program; the Harmful Algal Bloom Monitoring Program.  There is some concern 

that global climate change and the associated impacts may be triggering harmful algal 

blooms (HABs).  There are many climate related mechanisms that could cause these 

HABs to become more resilient and more frequent (Carey et al., 2012).  Climate 

change is responsible for global changes in water levels, glaciers shrinking, and 

oceanic acidity (USEPA, 2012 and USEPA, 2014), but some of the impacts of climate 

change will be significant to Illinois lakes too.   
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Hereõs a couple of pic-

tures to help you look 

forward to the 2016 sea-

son.  Start planning now 

for the time to get the 

boat, anchor, and Secchi 

monitoring equipment 

and hit the lake for lots 

of fun. Register Now!  

Register for the 2016 VLMP at:  

www.epa.illinois.gov/topics/water-

quality/monitoring/vlmp/who-should

-volunteer/index   

Just Click to follow link. 

http://www.epa.illinois.gov/topics/water-quality/monitoring/vlmp/who-should-volunteer/index
http://www.epa.illinois.gov/topics/water-quality/monitoring/vlmp/who-should-volunteer/index
http://www.epa.illinois.gov/topics/water-quality/monitoring/vlmp/who-should-volunteer/index
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Table 1.  Climate Change Indicators 

 

The National Oceanic and Atmospheric Administration (NOAA) and the United States Environmental 

Protection Agency (USEPA) are investigating a number of indicators related to climate change, listed in Ta-

ble 1 (USEPA, 2012 and USEPA, 2014).  One concern over climate change is how it will impact cyanobac-

teria and HABs (Elliott, 2012).   

The effects of climate change may create condi-

tions that favor some of the physiological and 

morphological characteristics of cyanobacteria 

over other algae species (Carey et al., 2012).  In-

creased cyanobacteria can lead to increased 

HABs, and they are costly to manage and danger-

ous to human and animal health.  Whole lake clo-

sures will occur from conditions similar to figure 

1.  Closures in lakes can have impacts on every-

thing from drinking water to aesthetics.  How 

many lakes would you avoid because they were covered in scum and smelled like an out-house in sum-

mer? Is anyone racing to Toledo to sample some of their tap water from Lake Erie?  Negative aesthetics 

can have lasting impacts on the attitudes people have toward a lake or stream.   
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Figure 1. Harmful Algal Bloom. 

World Health Organization recreational risk values for microcystin.  

Relative Probability of Acute Cyanobacteria Microcystin-LR Chlorophyll-a 

Low <20,000 <10 <10 

Moderate 20,000- 10-20 10-50 

High 100,000- 20-2,000 50-5,000 

Very High >10,000,000 >2,000 >5,000 

Did you know?  

The World Health Organization concludes that a single guideline 

value for cyanobacteria or cyanotoxins is not appropriate. Due to 

the variety of possible exposures through recreational activities 

(contact, ingestion and inhalation) it is necessary to differentiate 

between the chiefly irritative symptoms caused by unknown cyano-

bacterial substances and the more severe health effects due to ex-

posure to high concentrations of known cyanotoxins, particularly 

microcystins. 

Reference: epa.gov/nutrient-policy-data/guidelines-and-recommendations 
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Increases in air and water temperature will play a role in cyanobacteria dominance (Paerl et al., 2012)  (Figure 2 

uses 115 years of annual statewide temperatures gathered by multiple state and federal partners to develop a trend 

analysis for each state culminating in the trend values presented and indicating an increase in temperature for most 

north central states over the last century.)  Lake turn-over may come earlier in the spring and occur later in the 

fall.  This longer stratification time can result in a larger, more anoxic hypolimnion stressing out benthic organisms 

and increasing the biological oxygen demand.  An anoxic hypolimnion also creates an environment for nutrient re-

lease from the sediment, making more nutrients biologically available following lake mixing.  Increased nutrients can 

be utilized by cyanobacteria to reproduce at rates that form blooms and scums.  Cyanobacteria thrive in warmer 

waters. Lab studies show that they reach their peak growth rates in warmer temperatures, allowing them to gain 

dominance over other phytoplankton.  While diatoms, dinoflagellates, and chlorophytes reproduction rates drops 

off beyond 25 degrees Celsius, cyanobacteria (blue green algae) are reaching their peak (Paerl et al., 2013).  In Illi-

nois, we usually see cyanobacteria peaking in 

July and August, but if itõs hotter sooner, we 

may see more growth earlier in June or even 

May.  Lakes that may have a problem for a 

week or two in the summer might evolve to 

having thick scums for months of the beach 

and recreation season.   

Increases in precipitation, and more im-

portantly extreme weather causing flooding, 

can also be a driver increasing HABs 

(Reichwaldt et al., 2012).  (Figure 3 uses 115 

years of annual statewide annual precipitation 

gathered by multiple state and federal part-

ners to develop a trend analysis for each state 

culminating in the trend values presented and 

indicating an increase in annual precipitation 

for all of the north central states over the last 

century.)  Flooding brings in pollutants, fertilizers, grease and oil which will harm plankton communities.  It will in-

crease erosion of unprotected shorelines, and municipalities will have to increase storage in detention ponds by 

drawing down the water.  Drawdowns will also cause destruction of shoreline emergent plants and ruin habitats for 

fish and other aquatic wildlife.  The nitrogen and phosphorus coming into the lake will trigger more cyanobacteria 

growth and increased turbidity from shoreline erosion will make it harder for plants to grow and compete with 

phytoplankton for the influx of nutrients.  Submersed macrophytes are rooted in the fine sediment and keep it from 

being resuspended. If submerged macrophytes can no longer get enough light to grow, phytoplankton will gain dom-

inance in the waterbody.   

Figure 2. Increase in Annual Temperature (0F) Per Century 
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Droughts are another indicator of climate change (USEPA, 2012); increases in droughts, as well as their length and 

intensity are expected impacts from climate change.  Droughts will increase water retention time, cause oxygen 

depletion and increase water temperature in lakes.  Drought conditions favor cyanobacteria because some cyano-

bacteria are able to produce akinetes.  Akinetes are dormant cells that can survive drought conditions for long peri-

ods of time.  When favorable conditions return, they can germinate (sprout) and generate more plankton colonies 

(Wetzel, 2001).   

Concentrations of greenhouse gases 

(including carbon dioxide) are in-

creasingly causing climate changes 

(Holland et al., 2012).  Elevated levels 

in the atmosphere translate to more 

carbon dioxide being available in 

aquatic systems.  Dissolved inorganic 

carbon is important for aquatic pho-

tosynthesis.  In some cases, carbon 

may be limiting algal growth in eu-

trophic waters.  Cyanobacteria are 

also poised to benefit from increased 

levels of carbon dioxide in the atmos-

phere (Paerl et al., 2012).  Thick 

blooms forming scums of cyanobacte-

ria, in nutrient rich water, have a high 

demand for carbon dioxide for pho-

tosynthesis.  Since scums form at or 

near the surface, they are poised to 

intercept atmospheric carbon dioxide for photosynthesis, while other algae have to rely on dissolved inorganic car-

bon lower in the water column.  Again, this allows the cyanobacteria to establish dominance.  So, what will these 

increases in cyanobacteria do?   

Joint Conference with ILMA and ILAFS  

February 29 ï March 2, 2016  
Wyndham Springfield City Centre, IL  

Figure 3. Increase in Annual Precipitation (inches) Per Century 

http://www.ilma-lakes.org/
http://illinoisamericanfisheriessociety.weebly.com/
http://illinoisamericanfisheriessociety.weebly.com/
http://www.wyndham.com/groupevents2016/49084_LAKEMANAGEMENTSOCIETY/main.wnt
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Harmful algal bloom scums shade out oth-

er algal species, and plants (Figures 4, 5 

and 6).  They increase turbidity and reduce 

aesthetics in lakes and streams.  Scums 

harm industry by causing water shortages 

when drinking water supplies are shut 

down.  The scums can clog gills on farmed 

fish.  They hurt the recreational economy, 

because people donõt want to swim in 

green, septic smelling water.  The cyano-

bacteria arenõt palatable to a lot of phyto-

plankton grazers, affecting the foodchain.  

Photosynthesis increases pH, which can be 

detrimental to sensitive fish.  Increases in biological oxygen demand will cause fish kills and nutrient release from 

sediments.  On top of all of that, there is toxin production.  Toxins cause human health effects, such as, dermatitis, 

liver damage, allergy like symptoms, nerve damage, and in rare cases even death, depending on the dose amount 

received, type of algal toxin being produced and the type of exposure (inhalation, contact or ingestion) (Figure 7). 

What can we do?  Ways to combat climate change can range from protecting pollinators to driving our cars less.  

Specific to algae, the control starts with nutrient pollution.  We need to reduce nitrogen and phosphorus in our 

lakesõ watersheds.  A lot of watershed plans in the past assumed that phosphorus would be the most beneficial nu-

trient to control, since some toxin producing algae can fix atmospheric nitrogen.  Recent studies are showing that 

when blooms are occurring, atmospheric nitrogen isnõt enough to sustain a bloom for a combination of reasons 

(Paerl et al., 2013).   There is a high energy requirement to fix nitrogen (have to create heterocysts to support fix-

ing a lot of nitrogen), oxygen concentra-

tions from photosynthesis inhibit the fixa-

tion of nitrogen, turbulence and wave ac-

tion can interrupt it, and some trace metals 

required for fixation, may be limiting it as 

well.  In waterbodies where nitrogen gas 

fixation isnõt meeting the nitrogen needs for 

the cyanobacteria, anthropogenic nitrogen 

will play a big role in supporting and sus-

taining these HABs.  There are some toxin 

producing algae that donõt fix nitrogen, so 

they require inputs of nitrogen as well.   

 

Total Microcystins = 48 ug/L  

Total Microcystin = 4,800 ug/L  

Figure 4. Harmful Algal Bloom 

Figure 5. Harmful Algal Bloom 
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The Illinois Water Resource Cen-

ter-Illinois Indiana Sea Grant, the 

Illinois Environmental Protection 

Agency, the Illinois Department of 

Agriculture, and representatives of 

several other groups have formed 

a policy work group to address 

nutrient pollution in Illinois.  The 

Illinois Nutrient Loss Reduction 

Strategy outlines a number of best 

management practices to keep nu-

trient pollution out of our lakes 

and streams.  This collaborative 

effort is one step to reducing the nutrients leaving our agriculture fields and urban landscape from enter-

ing our waterways.  Illinois EPA will also continue to monitor toxins through the Harmful Algal Bloom 

program.  The monitoring for this program will be a combination of routine sampling for HABs at points 

of public access to lakes, and response monitoring when blooms and scums are reported to the agency.  

One of the main goals 

of the HAB monitoring 

program is to protect 

people from toxic con-

ditions in the water by 

the use of education 

and real-time scientific 

data. 

   

Total Microcystin = 85.9 ug/L  

Total Microcystins = 715 ug/L  

Figure 6. Harmful Algal Bloom 

Figure 7. Harmful Algal Bloom 


